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Interstitial lung diseases (ILD) are a heterogeneous group of pulmonary disorders that are relatively rare
in the pediatric population. These diseases are characterized by impaired gas exchange and typically
manifest with diffuse inﬁltrates on radiographs. Pulmonary interstitial glycogenosis (PIG) has recently
been identiﬁed as an ILD affecting neonates and infants that manifests diffusely throughout the lungs by
imaging, has non-speciﬁc clinical features, and usually has a favorable outcome in the absence of sig-
niﬁcant comorbid conditions. We report two cases of PIG that presented with focal radiographic ab-
normalities, leading to erroneous diagnoses of congenital pulmonary airway malformations and
pulmonary resection.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Interstitial lung diseases (ILD) are uncommon in the pediatric
population [1e4], and include a heterogeneous group of pulmonary
disorders typically manifested by tachypnea, hypoxia and diffuse
interstitial inﬁltrates on chest radiography. In neonates, ILD is most
commonly related to prematurity; other etiologies of ILD in infants
include genetic, infectious, and immunologic diseases [4]. Here we
describe two infants with respiratory failure and radiographic
ﬁndings of cystic lesions consistent with congenital pulmonary
airway malformations (CPAM) who underwent resection. On
pathologic evaluation, no CPAMwas identiﬁed, but the diagnosis of
pulmonary interstitial glycogenosis (PIG) in the setting of pulmo-
nary interstitial emphysema (PIE) was made. These cases highlight
how dramatic PIG can be in the setting of neonatal lung injury, be it
a focal or diffuse process. It is incumbent upon surgeons to include
PIG and PIE in the differential diagnosis of cystic lung lesions as this
condition has been shown to resolve clinically without the need for
surgery [5]. Given the paucity of literature on this entity, the
prognosis for various patterns of PIG are largely unknown [6].of the author and do not
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Inc. This is an open access article u1. Case report
1.1. Patient #1
A 3-day-old full term infant was transferred to our institution
after developing a spontaneous pneumothorax without a history
of positive pressure ventilation. The child was treated with tube
thoracostomy, but had a persistent air leak and failed to re-
expand his lung on radiographic examination. A CT scan obtained
at four days of life (Fig. 1A) demonstrated a cystic lesion in the left
upper lobe consistent with a CPAM, though there had been no
evidence of a lung abnormality on prenatal ultrasound. Given the
persistent air leak, the child underwent an open left upper lobe
lobectomy via a muscle-sparing thoracotomy. Grossly, the left
upper lobe contained a multiloculated cystic lesion consistent
with a CPAM; the remaining lung was normal in appearance. The
child did well postoperatively and was discharged home on post-
operative day number 10. Pathologic examination of his left upper
lobe revealed no evidence of CPAM; rather there was histologic
evidence of PIE, PIG, and pulmonary hypoplasia (Fig. 1B). Post-
operative radiographs did not show any further abnormalities. At
9-month follow-up, the patient remained slightly tachypneic,
though this was subjectively improving. He has been treated with
albuterol for wheezing and concern for reactive airway disease,
but has had normal growth and development and no oxygen
requirement.nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. A: CT scan image showing cystic lesions in the left upper lobe of the lung concerning for congenital pulmonary airway malformation. B: Histologic examination of specimen
revealing pulmonary interstitial glycogenosis in the setting of pulmonary interstitial emphysema.
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A 3-week-old ex-26 week premature infant was transferred to our
institution for evaluation of sepsis and possible necrotizing enteroco-
litis; hismomhadnot receivedprenatal care.Hewasbornbyemergent
c-section and had multiple medical problems early in life, including
enterococcal pneumonia, bilateral intraventricular hemorrhage,
bronchopulmonary dysplasia, thrombocytopenia, and acute renal
failure with a creatinine of 3.3 mg/dl. On arrival, his abdominal exam
and radiographs were reassuring, but chest radiograph demonstrated
lucency in the apex of the right hemithorax consistent with a CPAM or
pulmonary abscess. Chest CT performed on hospital day 5 showed a
large multi-loculated cystic mass in the right upper lobe, consistent
with a CPAM. Broad spectrum antibiotics were continued for pre-
sumptivepneumonia/infectedCPAM;over thecourseofaweek,hehad
increasing ventilator requirements and worsening mediastinal shift
from enlargement of this cystic lesion (Fig. 2A). At 6 weeks of age, a
right thoracotomy was performed, revealing a multi-loculated cyst in
therightupper lobewith thegrossappearanceconsistentwithaCPAM,
which was resected. Histologic examination of the specimen demon-
strated PIEwith PIG rather than the expected CPAM (Fig. 2B). The child
was extubated brieﬂy 6 weeks following lobectomy, however, he
required re-intubation due to respiratory insufﬁciency related to
bronchopulmonary dysplasia. The child ultimately required a trache-
ostomy to aid with prolonged mechanical ventilation.
2. Discussion
ILDs comprise a heterogeneous group of pulmonary diseases
that are infrequently seen in the pediatric population. The reportedFig. 2. A: Radiograph showing cystic lesion in the right upper lobe with mediastinal shift. B:
setting of pulmonary interstitial emphysema.incidence in children has been estimated to be 3.6 cases per million,
however this may be an underestimation of the true prevalence [2].
The diagnosis of ILD in children is made based on the presence of
three of the following four criteria: (1) respiratory symptoms, (2)
physical exam ﬁndings, including resting tachypnea, adventitious
breath sounds, retractions, digital clubbing, failure to thrive, (3)
hypoxemia, and (4) diffuse abnormalities on chest imaging [4]. ILD
can be classiﬁed into one of several broad etiologies, including
diffuse developmental disorders, such as alveolar capillary
dysplasia, growth abnormalities including pulmonary hypoplasia,
surfactant deﬁciency, and conditions of unknown etiology
including PIG. ILD can additionally occur secondary to infections,
immunologic disorders, and environmental exposures. Recognition
of the underlying etiology of ILD allows individualized treatment
and improved patient outcomes [2e4].
PIG is a form of ILD ﬁrst described in 2002, and is characterized
by the presence of immature interstitial cells containing abundant
cytoplasmic glycogen [7]. The pathogenesis of PIG and its physio-
logic sequelae have yet to be fully elucidated, but it is more common
in males, and most cases have been described in infants with
complicated gestational periods. The typical presentation is rapid
onset respiratory distress in the ﬁrst month of life, with clinical
features of bronchopulmonary dysplasia without antecedent pro-
longed intubation or barotraumas [8e14]. Histologically, PIG con-
sists of a proliferation of glycogen-laden mesenchymal cells in the
alveolar septa. It is debated whether PIG represents an aberration of
pulmonary development or response to neonatal hypoxia or injury
[6,15]. Radiographically, PIG is typically described as diffuse, with
inﬁltrates throughout both lungs. On pathology, it may be diffuse or
patchy, and is often accompanied by a lung-growth abnormalityHistologic examination of specimen revealing pulmonary interstitial glycogenosis in the
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has been reported to be efﬁcacious in some patients, although many
cases spontaneously resolve over time [6]. Reported surgical man-
agement of PIG to date has been limited to parenchymal biopsy to
diagnose the subtype of ILD and thus guide medical management.
The differential diagnosis of cystic lesions in neonates includes
congenital pulmonary airway malformation (CPAM), congenital
lobar emphysema (CLE), and bronchogenic or other foregut
duplication cysts [16]. These lesions are typically noted on prenatal
imaging, either ultrasound or MRI. With the exception of CLE,
which if mild may not need surgical treatment, cystic lesions of
the neonate typically require surgical resection, either due to
respiratory symptoms, poor feeding and growth, or concern for
pneumonia or malignant degeneration at a later age [16]. These
diagnoses are readily made histologically. PIG has not been pre-
viously described in a focal pulmonary cystic lesion without
diffuse or patchy ILD [8e14]. The focal cystic lesions in our two
patients were presumed to be CPAMs, and were thus resected in
the neonatal period due to associated respiratory distress. If we
had considered the diagnosis of interstitial lung disease, we may
have attempted steroid treatment while the patients were stable.
Our second patient had a rapidly expanding lesion that impaired
ventilation; this type of aggressive behavior has also not been
described for interstitial lung disease. It is unknown whether the
cystic lesions in our patients would have regressed without
resection, either with or without steroids. Increased awareness of
focal PIG and further longitudinal studies may help in determining
whether speciﬁc clinical or radiologic criteria can distinguish focal
PIG from other entities. Only one of our two patients had prenatal
care; no lung lesions were noted on fetal ultrasound. This ﬁnding
(or absence thereof) in particular may have pointed toward a non-
CPAM diagnosis.
3. Conclusion
We report two cases of PIG that mimicked CPAM in their clinical
and radiographic behavior. PIG has previously been reported in
conjunction with other pulmonary growth abnormalities, as a
diffuse or patchy process throughout both lungs. We recommend
that interstitial lung disease be included in the differentialdiagnosis of focal cystic lung lesions in neonates. Pediatric surgeons
should be aware of this diagnosis, especially in the context of
neonatal pulmonary cystic lesions in the absence of prenatal ul-
trasound ﬁndings, as this may affect clinical management.References
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